Abstract. The article aims at transferring the European Creativity Index (ECI) assessment from the country to regional comparison basis, focusing on the case of Slovakia. The newly created Slovak Creativity Index (SCI) has the power to assess the creativity potential found in the Slovak regions. The Principal Component Analysis has been chosen as an advanced method for establishing a well-designed overall Index and six sub-indices to show differences and variability according to all dimensions of the creative potential. The research also explains several relations between creative performance of the regions by several factors such as urbanisation, cultural environment, human capital and tolerance.
INTRODUCTION
A strategic viewpoint on the global economy resides in the question how to develop unique resources to stimulate competitiveness. Competitiveness is no longer based only on conventional production factors such as labour, capital, equipment and raw materials (Maskell et al.,1998) but also on creating and diffusing knowledge more rapidly than other competitors. While some authors (Lundvall and Borrás, 1997; Johnson et al., 2012) consider the post-industrial economy as knowledge-driven, R. Florida stresses the factor of creativity instead (Florida, 2002) . Creativity is considered as a fundamental attribute of human existence, and all human beings are creative by nature and possess an untapped creative potential. In contrast to natural resources, people working in creative jobs (creative class) are considered as a highly mobile growth factor, and the quality of place (region, city) is crucial for life and work of creative individuals. Creative industries also tend to cluster in certain places, and benefit from agglomeration and urbanisation economies (De Propris et al., 2009; Tremblay and Chicoine, 2011; Rehák, 2014) . Hence, the field of cultural and creative geography is associated with a creative spawn that exists in a place thank to its cultural tradition, economic development and existing demand.
This invokes a question why some places attract more creative people than others and what are the factors that enable some places to stimulate creativity. The pioneering work comes from Richard Florida (2002) who has proposed to embrace Technology, Talent and Tolerance factors to explain the development of the cities and regions (3T concept). He combined all the three dimensions into one composite measure named Creativity Index and ranked the creative potential of more than 40 metropolitan regions in the USA.
Florida´s creativity concept also received a high degree of critical attention. The critique is focused on the apparent fuzziness of some definitions, causal logic between gay index and high-tech index (Peck, 2005) or impossibility to clearly distinguish creative and non-creative occupations (Markussen, 2006; Clifton et al., 2013) . Additionally, North America, where the concept of 3 T´s model was developed, shows a substantial difference in comparison to Europe in their attitudes to social outcomes, economic growth processes, priorities in political area (Clifton et al., 2013) and life preferences (Marlet and Woerkens, 2005) . Europe is typical by more conservative and regulated market structures. Moreover, USA benefits from common institutional setting and language while European countries vary in respect of language, culture, education system, technology policies, labour market, etc. In this European context, personal networks, relationships, available jobs, tax regimes and other hard factors can play a more important role in the decision making process of creative actors to settle in a specific urban region than so-called soft conditions proposed by Florida (e.g. diversity, tolerance) (Musterd and Murie, 2010) .
The original 3T model was therefore extended and modified for the European environments as the Euro-Creativity Index (Florida and Tinagli, 2004) . The Euro-Creativity Index was applied on the 14 European countries, Slovakia was not included in the sample. Additionally, KEA European Affairs (KEA) argued that definition of creativity used in Euro-Creativity Index is too broad and a large number of indicators to depict the creativity are science-based, e. g. patents, R&D expenditures, number of scientists (KEA, 2009) . Consequently, KEA established a novel, repuTable statistical framework for measuring the interaction of diverse factors that contribute to the growth of creativity in the European Union. Their European Creativity Index (ECI) has brought a new dimension into a discussion on ranking countries, reflecting more arts and culture, education in art schools, cultural employment, cultural participation, etc. ECI comprises together 32 indicators grouped into six pillars, namely Openness and Diversity, Human Capital, Cultural Environment, Technology, Institutional Environment and Creative Outputs.
Creative industries play a positive role in regional and local development, but a little attention has been paid to the spatial dimension of their distribution and an assessment on a regional basis is rare, because of lack of regional data. This is the reason, why this article makes efforts to find a way how the respected framework and philosophy used in the construction of the ECI can be shifted from the country to the regional basis. It aims at direct transfer of the country evaluation to the regional assessment, respecting the European context and having same explanatory power as the ECI. Even lower territorial level is hardly possible because of availability accessibility of the data, so the analysis of urban centres requires a different approach. Table 1 provides the list of 59 variables and their sources categorised within six sub-indices in the same way as the European Creativity Index of KEA. Ministry of Education, 2012
PILLARS OF CREATIVITY ACCORDING TO THE EUROPEAN CREATIVITY INDEX

The level of creative talents coming out of tertiary education and in cultural employment
Tertiary students by field of education related to culture
State tertiary students by field of education related to culture per 1000 population (STUD_ST)
Ministry of Education, 2012
Private tertiary students by field of education related to culture per 1000 population ( 
E: INSTITUTIONAL ENVIRONMENT SUB-INDEX
Financial support
Tax break for artists or people who work in the creative sector: no regional differences VAT rates on books, press, sound recordings, video, film receipts, freelance authors, visual artists: no regional differences 
A. Openness and Diversity
Creativity cannot be accelerated without a creative climate characterised by diversity, tolerance and openness to different ethnic, racial and lifestyle groups (Jacobs, 1993; Clifton et al., 2013; Florida 2002) . Similarly, the openness to the immigration (Ottaviano and Peri, 2005) and to the gay community (Florida, 2002) have become tools in the pursuit of new elements of growth (Karppi, 2012) . Places more open to diversity are likely to attract creative people as a key driver of regional economic growth (Carta, 2009; Sen, 1993) . Table 1 provides an overview of five indicators for Openness and Diversity index proposed by KEA. Given the difficulty of providing the same data at the regional level in Slovakia and their meaning (e.g. market shares of non-national European films) they are replaced by meaningful indicators. As a suitable measure of tolerant attitudes, the indicator of a number of marriages with foreigners is included.
B. Human capital
Learning and education are important factors reflecting the level of human capital in any society (OECD, 2001; Barro, 2001) . The human capital is conventionally measured as the share of the population with a bachelor's degree. As culture plays a central role in developing the creative side of human capital, KEA (2009) has limited the educational variable only to students of music, dance, arts, design, theatre, film, crafts, new media, culture fashion and architecture, etc. Human capital dimension originally included five indicators in total (Table 1) . The number of hours dedicated to arts and culture in primary and secondary education proposed by KEA had to be replaced as the number of hours is set by Slovak government equaly.
C. Cultural environment
The cultural infrastructure (museums, galleries, theatres, libraries, etc.) provides a basis for the development of creative activities. Various studies have shown that museums are places where creativity can flourish, because they encourage people to think differently and expose their creative ideas and solutions. Similarly, an active participation in cultural activities supports personal development and creative personality traits (Jeanotte, 2003) . Index of Cultural Environment consists of two areas, cultural participation and cultural offering. Each of the proposed indicator by KEA could have been measured at regional level in Slovakia.
D. Technology
Human creativity is considered as the engine of the technological progress and innovation (Florida, 2002) . Conversely, the rapid development of digital technology provides for all the people an opportunity to express their individuality and gives stimuli for the emergence of new forms of creative activities in the areas such as computer animation, music composition, digital graphics etc.
E. Institutional environment
The creative economy is established and managed by a set of institutions named social structure of creativity (Florida, 2002) . A proper coordination and implementation of cultural policy is important to build institutional environment stimulating creativity and covering various areas of creative industries. The creative environment can be boosted by adopting institutional parameters conducive to creativity such as appropriate infrastructure, effective intellectual property regime, tax incentives, public investment in arts and culture, etc.
F. Creative outputs
The post-industrial era reflects the transition from mass production to the production of personalized or unique products. The creative industries are shifting to mainstream economics and belong to the most innovative sectors in the economy. KEA used several indicators of creative industries performance reflecting creative potential of a country. At the regional level, the Creative Outputs sub-index employs the indicators of turnovers of the creative industries and the outputs in number of books or design applications.
METHODOLOGY
In this research, the Principal Component Analysis (PCA) has been chosen as a more advanced technique suitable for highly correlated variables, when the distributions of the variables are not normal and outliers are presumable. The main criterion for the number of examined variables to be lower than the number of observations for each part of the sub-index is fulfilled. Thus, the PCA approach is suitable for constructing Slovak Creativity Index (SCI). The newly proposed SCI aims at measuring the interaction of different factors contributing to creativity growth, as well as for identifying regional strengths and weakness in more details by comparing sub-indices and their variables. In comparison to ECI, SCI is composed by using more sophisticated methodology useful in comparing regions (instead of countries) from the perspective of their creativity potential. The benefit of the SCI is also in its database consisting scarcely accessible variables. PCA technique can reduce the original number of observed variables to a smaller number of their linear combinations (principal components), which are already independent -uncorrelated and ordered according to decreasing variance. Only the first few (j) of the principal components representing the most of the variation present in the whole original data set retain (Jolliffe, 2002) .The data was first normalized to zero mean and unit variance (Li et al., 2012) and then PCA was applied separately on each part of the sub-index to get the eigenvalues λk for each component. The composite value for each sub-index (i) and region (n) can be determined as:
F n,k -coordinate of the region n in the component k, λ k -eigenvalue of the component k, j -number of retained components. The values of sub-indices SIi,n provide the information about the regional potential strengths or weakness in six pillars of interest: Openness and Diversity, Human capital, Creative Outcomes, Institutional Environment, Technology, and Cultural Environment. In general, the higher is the sub-index value of region, the better is regional performance. The SCI index is built up according to equation (2).
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(2) F n,k -coordinate of the region n in the component k, λ k -eigenvalue of the component k, j -number of retained components. A key step in PCA is to identify the number of retained components that account for the most of the variability in the original data set. A standard approach requires selecting components which together explain at least 60% of the total variation and at the same time each component must explain at least 5% of total variation (Jolliffe, 2002) . Subsequently, the Kaiser-Meyer-Olkin (KMO) measure of the sampling adequacy was calculated for each variable and also for the overall sub-index (KMOc), to test whether data are likely to factor and which variables to drop from the model because of their high multicollinearity. The sample is adequate, if KMOc is greater than 0.5 (Jona, 2015) . The choice of variables is tested by the Bartlett test of sphericity, testing whether the correlation matrix is an identity matrix, implying that all of the components are uncorrelated. The composition of the retained components for each sub-index, as well as the values of KMOc statistic and the p-values of the Bartlett test are in the Table 2 . Each sub-index contains appropriate variables what is confirmed by KMO statistic (KMO is higher than 0.5 for each sub-index) and the components explain high percentage of variability, between 77.89 (Human capital) and 99.30 (Technology). Also in the case of total SCI, 97.75% of variability is explained by two components. The linear combination of the original variables employed together in a component can partly explain the overall component meaning. For instance, the first component Cultural Environment sub-index dimension is positively correlated with the number of theatres and museums. The second component is positively correlated with the number of people participating in dancing and other ensembles, thus it has a meaning of cultural participation. Table 3 presents the results of the overall score in SCI as well as regional performance in each dimension, and Table 4 provides ranking of Slovak regions. Each column has a zero mean value, and the plus sign values mean the position above the average value. The SCI shows a unique position in creativity performance in the Bratislava region (3.548) followed by Banská Bystrica (BC) and Košice (KI) regions. First two ranks fit with the size of the largest cities in Slovakia (Bratislava and Košice), although the city size is not always the main factor of higher creative performance. BC region displays the lowest level of Openness and Diversity and Technology, but still belongs to three top regions in terms of overall SCI because of its Human Capital and corresponding Creative Outcomes. Previous reasoning opens up the question of an impact of urbanisation on the creative potential. Creative industries have a tendency to cluster and to exploit agglomeration and urbanisation economies (Acs and Megyesi, 2009; De Propris et al., 2009) . Urbanisation rate calculated as a proportion of the regional population living in areas with a population density of more than 500 inhabitants per km 2 can be tested for correlation with the creative performance measured by the SCI. Higher proportion of creative workers in the total regional employment is generally positively related to a higher degree of urbanisation. Figure 1 exhibits the position of regions in the relationship between urbanisation rate and overall SCI values. The Sub-index Technology is the only sub-index replicating existing economic disparities in the country. The metropolitan region of Bratislava and the Western regions are in a long time economically more advanced (Žudelová and Urbančíková, 2015) , while the more eastern and rural regions are lagging behind. The ECI index transferred as SCI index to Slovak regions is more focusing on cultural aspects of creative economics, and it has discovered yet unknown creative potential of the BC region, its talent and human potential and corresponding higher creative output.
RESULTS AND DISCUSSION
A more detailed view on the variables of the Human Capital sub-index shows the highest value of the level of creative talents in the BC region consisting of the variables on students in arts and culture and a number of cultural employees (The Figure 3) . The Figure 4 confirms the closeness of the Human Capital factor and the creative performance. The position of the capital Bratislava region relates to its significantly higher tolerant attitudes than in the rest of Slovakia, what can be explained by the degree of urbanisation and more cosmopolitan character. The region of Banská Bystrica, which is comparatively well performing in human capital and creative outputs, is losing in Tolerance and Technology dimensions.
CONCLUSIONS
The main goal of the article was to develop a composite index applied on the Slovak regions to assess their creative potential and to ensure the philosophy and concept of the European Creativity Index. Finally, the Slovak Creativity Index comprises 59 indicators aggregated into six areas. The regional index reached the quantity as well as the quality of the indicators and the Principal Component Analysis has been used to reduce the number of variables due to the partial correlations. This made possible a coherent and solid construction of the index, using a technique that is novel in comparison to previous constructions of the simple weighted indices. The results are thus more reliable, credible and comparable to the concept of KEA.
There has been no doubt about the exclusive position of Bratislava region in the index measuring the regional creative potential. The results clearly confirmed the hypothesis about the impact of urbanisation on providing attractive conditions for the creative class, talents and creative industries. SCI in comparison to previous studies (e.g. Murgaš and Ševčíková, 2011) discovers Banská Bystrica as the region of cultural human capital, having established the network of art schools and producing relatively high creative output, however in a contradiction to 3T concept has the lowest score in Openness and Diversity sub-index. This is subject to its mixed urban/rural character, but from the other side, the lower tolerance attitudes show the way of policy interventions for the development of creative potential in the region. The first three regions in terms of SCI (Bratislava, Banská Bystrica and Košice) have a valuable creative and cultural potential that should be further developed when considering their pros and cons in terms of sub-indices.
Proximity to creative centres is not an unambiguous factor of creative performance. Economic development spread from Bratislava to neighbouring regions visible in the Technology dimension does not result in higher creative outputs or better cultural environment. Generally, the primary setting of the European ECI index and its pillars can be confirmed at the Slovak regional level, showing substantial differences and variability according to all dimensions, justifying the important role of all of them. The SCI index and the PCA technique tested on the Slovak regions have brought a possibility to transfer the European comparisons to the regional level.
